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SII] STAS OF UTAII
Office of State Eaglneer

Salt l"ake Clty

Wq 24, 1947

T. F. ffeatz, Bater Conrnlssioner Boald of Canal Presidents
Provo River System e/o $1. D. Beers, City Engineer
Orem, Utah City and County Buildiug

SaLt Lake City, Utah
U. S. Bureau of Reclnmation
52 Exchange Plaae David. I. Gardner, ltlater Coruntssioner
Salt l,ake City, Utah Utah Lake & Jord.an Rlver System

R.F.D. fl,
Provo Rlver Water Userst Assoe. Midvalo, Utah
c/o tr. ff. GII]man, President
Provo, Utah

Re: C0MBRSIISI.I EI]IVATIOI{ - UTAH I4|I(E
Oentlemen:

For several years past there has been a questlon as to the correctness
of the gauge on Utah f"ake locatetl at Jorrdan Rlver pu&ps for lndleating the
compromise level. lbe questlon ls whethar or not this gauge has been set wlth
its zero at conprorotse elevatlon as adopted by tbe court. Durlng the year
1946, the State Snglneerrs office made a vertleal control survey in Utah County
for hydrographlc purposes ln the adJud.icatton of water rlghts on Utah Lake
ancl lts trlbutaries. fhis surrey was raad.e aecord.iag to stanciards aclopted by
the U. S. Coast & Geodetlc Survey. Flrst-order levels were run from Jordan
Narrows along the naln line of the Denver & Bio Grande Western Railroad from
Jordan Nanows to Provo, thence southerly along the Los Angeles & SaIt lake
Railroad from Provo to Santaqutn.

the llne of flrst-orrler bench marks establtshed by the U. S. Coast &
Geoilatlc Su::vey from Grancl Junctlon to Salt take Clty, havlng elevations as-
signed according to the 1929 flaal adJustment, was followed along the D&RS{
rallroad as heretofore stated from Jordan I'{arrows to Provo. The llne from
Provo to Santaquin followed the line of bench marks set by the U. S. Coast &
Geodetle Survey ln lts second-order levellng. AIl work done by the State
Engineer was flrst order. Varlous closed loops were rwr ftrst order off these
two Llnes and. the elevatlons ln all instances were ad.justed. and nade to eon-
forn to the 1929 adJustment of the U. S. Coast & C"eodetlc Sutrrey, ad.opting
the elevatlon 4548.610 for BId Et7 of the USC&C"S as belng fixed and the ele-
vatlon of 4494.].55 for BM I]SC"S I15 at Jordan i{anows. Tb,e elevation last
given vias assigned by the IISC&GS ln lts 1929 adiustment.

Durlng this first-ord.er survey, one spul line and closed loops ro-
spectively were run first ord.er so as to eonnest beneh narks at Snall lolaad,
Geneva Park, Jordan Rlver Pumps and tho beneh marks set by Doremus between
the years 1884 and 1899 along Jord.an Rlver from the Jordan Rlver Pumps to a
polnt on Jord.an Rlver aear the narrows. This survey being sade first ortier
and the elevations beiag adJusted so as to give ortbometric helghts above
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mean sea level at the respective points, should be consltiered as of great
value ln deteruining aecurately the adjustecl mean sea level elevations of
bench marks to be per-manently used for establlshlng gauges referenced. to com-
promise elevation on Utah Leke.

For record purposes, the surveys of the State Engineer herein re-
ferred to were nade under the directlon of F. T.il. Cottrell, Chief Deouty State
Engineer, who made the ad.justments and sea level tlete:=ninations from notes of
observatioas raade in the f ield. by R. J. Iiladsen, Fleld Jngineer. Instruments
used we:re tilting prism level of invar construction being No. 55 owned by the
U. S. Coast & Geodettc Survey, havlng a bubble value of I.7 sec. of arc per
ZLIM run and V[lId Precise tilting d,:rpy level No, 3958 also of lnvar eonstruc-
tlon having a bubble value of 6.0 sec. per ZIIM of run. Rods used liere of
precision type, grad.uated to yard.s, each with chilled tool steel foot. AfI
rod readlngs rrer€ made by observing three wires and recorded to the nearest
thousandttr of a foot; all luork belng tn accord.ance with USC&C*S standard for
filst-order leveling.

Due to the fact that there is only one undisturbed bench mark orlg-
lnally set by order of the court to the Utah Lake Cornrnission und.er the dlrec-
tion of IvIr. Doremus, south of the pumps at the head of Jord.an Rlver, thls
bench mark being at Geneva Park a considerable tllstance north of the oae set
at Snail Island, which latter rnark is the official controlling instrumentality
so far as location is eoncerned, it behooves one to deterrnine which of the two
surveys formerly rnade ls more d.epenclable and adopt its reference to compromlse.

Durlng the perlod from October ?I to Oetober 28' I9I4, Messrs. T. F.
i{entz anal R. E. L. Co]-Iier made a level survey betvreen Snail Island. bench
rnark and the one at Jord.an Narrows. Durtng this survey, most of the Doremus
bench marks wer€ eotrnected. Irilr. Doremus acting as engineer for the Utah Lake
Corunisslon charged wlth maintaining compromlse datun, during the period 1884
to 1899 set the bencb rnarks to whlch reference ie mad.e hereinafter ln eonnec-
tlon r.ryith the tlentz-Collier surrey. For the purpose of evaluatlng the results
of the lfentz-Collier survey as compared vrith the Doremus survey and referrecl
to the State Englneerrs surrey, the following is given:

Assr:ning a corunon el-evation to start at the Geneva Park I'fonument set
by Dorenus, the elevatlon of the bench nark at Ind.lan Ford set by Doremus at
a distance of 19 mtles ls ln d.iscrepancy with the State Engineerr s survey ln
the arnount of +0.017 ft.1 whereas, the iilentz-Collier surrrey at the sAme polnt
and distanee is in dlserepancy wlth the State Engineert s survey 1n the amount
of +O.Z?3 ft. the bench mark stone set by Doremus at B1g Bar at a distance
of I? miles, indlcates that the Doremus Su:rey ls in dlscrepancy wlth the
State Engineerts survey ln the amount of +0.171 ft.; whereas, the Wentz-
CoIIler suryey at the same bench rnark is ln discrep,ancy with the State llngl-
neerf s survey in the amount of +0 .39+ ft. Thts d.iscrepancy on both sutreys
appeaTs to be large for the reason that this bench rnark was probably slightly
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d.isturbed, as lndlcated, by comparlng both suryeys with relation to other bench
narks.

fre elevatton of the Doremus stone set easterly from Jordan Brldge
west of Lehl at a dlstaace of 15 mlles fronn Geneva, ind.icates that the Doremus
survey is tn dlserepancy wlth the State Brgineerts sut:vey in the a.mount of
-O.O42 ft.1 whereas, the lfentz-Collier survey at this polnt ls in dtserepancy
with the State Englneerrs surrrey 1n the amount of +0.236 ft. Tlre Doremus
Stone set near the Mereur Bridge crosslng of Jordan River at a dlstance of 16
miles from Geneva, indlcates that the discr"epancy betvreen the Doremus surrey
and that of the State Engineer is +0.015 ft. This stone was not connected by
Wentz and Co111er. The bench rnark on Jord.an Rlver Brldge, west of l-ehl, at a
distance of 13 m1les from Geneva, indlcates that the Doremus surrey is in
dlscrepancy with that of tbe State Engineer 1n the amount of +0.046 ft. Ttris
elevatlon reference was not eonnected with the !?entz-Col1ler su::vey.

The dates of establishing beneh marks set by Doremus and others with
the respeetlve elevatlone and descrlptions of each are contained. ln a copy of
Ifr. Beerst letter of lifiay J2, L94?, attached hereto. The low discrepancy
mentioned herein between the State llngiaaerts survey ano that of Dorenus,
wj.th the exceptlon of the bench nark at Big Bar whleh probably has been dls-
turbed, indicates that tbe Geneva Park bencb rnark has not been d.lsturbed.
Ilowever, it is a vuell-knowa fact, as dtsclosed by the notes of the Wentz-
Collier survey, that the beneli mark at Snail Island. ano the one at Jordaa
River pumps have settled materially since tbey were established and, there-
fore, the one at the plmps is useless so far as dlselosing the elevation at
whicb it was originally sat. Tho one at Snail Island is now destroyed.; the
one at the purrps is still in use and a new elevatlon has been determined for
It as will be referred to hereinaftel.

There ts a discrepancy betueen the differeace of elevation reeorded
by Doremus and tbat recorded by Vlentz and Collier vrith reference to bench
marks at Smith Lake and Geneva Park. In lieht of the foregolng, the eleva-
tion of conpromise eonsidering ortbometric correction at the Snall Island
bench mark has been deterralned from the elevation of the Foremus li{onrunent,
or Stone, at Geneva Park. Due to the fact that the Snall fsland Stone was
constdered by the eourt to be the location for dete::nlning compromise, and
clue to the fact that this bench nark has now been destroyed, lt beeomes
necessalv to dete:mlne the orthometric correetlon to be applied to or"dinary
levels to make thera flt a natural water surface at the elevation above sea
Ieve1 of Utah Lake for the distance in latitude from Snail Island north to
Genevs Park. In deternlning the orthometrle elevation above sea level of
compromlse lovel at Gdneva Park referred to the Doremus suwey and stone
there, this has been takea lnto account.

For the reason that a lake water surface at consldereble elevation
above sea level is not a constant height above sea level ln its north-eouth



Re: Compromise Elevatlon - Utah Lake

dlrection, it becomes necessary to dete:rnlne the height above sea level of
Utah Lake compromlse level at the respeetive latitudes at r.rhich gauges wi1l
be necessary, based. upon the compromise leve1 at Snail Island at latitude
40o12r adopted by the court. After these elevations have been determined.,
eompromise level used on any gauge ai the respective latltudes may be recov-
ered. by connecting the gauge r,sith }evels ru-n from beneh inarks in the seme
latitud.e, the ortbonetric elevatlons of vrhich are known. fire orthonetric
elevations above sea level are worked out in the follolring tabulation for
five latitudes, viz., 40o09t at Lj.ncoln Point; 40ol2r at Snail Islandi 4OoZOt
at Geneva Park; 4}o2?t at Jordan River pumps, and 4}o26t at Jordan Narrows.

To set a gauge on Utah Lake so its conpromise graduatton wiII coltr-
clde nlth compromise level at the Jordan River pwops, lt shoulcl be set at
elevatlon 4489.398, taken frorn the respective ortbonetrlc elevatioos on the
bench .narks desertbed in llnes 4 to 9 incluslve of the follorving tabulation.
Likev;1se, to set s gauge slmllarly at Saal1 Island, the compromlse grrad.uation
sh.ould be set at elevation 4489,466, as deterratned from the elevation of
BCP i{o. ? BI{ Uad.erground Monr:meat given in llne I of the attacbed tabulatlon.
Sinilarly, the conpromlse graduation of a gauge set at Geneva Park should be
at elevation 4489.4115, taken fron orthornetric elevations of bench marks in
latitude 4Oo2,Ot given ln llnes 11 and 12 of the tabulation given b.sreinafter.

Doscrlptions and elevations of the bench marks referred. to hereinbe-
fore ruay be taken from the files of the State Engineer with respect to tbe
survey made by hlm ln 1946.

ft is recommend.ed that no attornpt be mad.e henceforth in establisblng
bench marks or a.try referenco to compromise at Snail fsland. this is for the
reason that the ground at this loeation, belng unstable, is not suitable for
naintalnlng bench rtraTks.

It is also recomnend.ed. that gaugos be established on Utah lake, the
zeros of whieh are at eompromise elevation, at two locations, one at Geneva
Park and the other at Jordan Rlver punps. At present, thore are two undor-
ground marks near Geneva Park and one und.erground mark at the Jordan Rlver
pueps, vlith the second such ioark rlear Saratoga. It is also recomrnended. that
at least one more per:maaent underground nark be established. at Geneva Park
and two ad.dltlonal und.erground marks near the Jordan Rlver pumps. The marks
at Geneva Park are ln the same latltude. The bench marks at the Jordan River
pumps should also be established at a conmon latitude wlth the gauge thereat.
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Orthometric Elev. 0rtho.
Orthometrle EIev. of Comprornise st Corr. to

Name of BM Latitude of BM BM Apply be-
of BM (Ft. above Sea Level) (8t. Above Sea Level) tween Blfs

0. Lincoln Point 40o09t JR41 = 4526.34I

1. Snall fsland
(Same location
as BCP No. 2) 40ol2r BFI Destroyed.

2. Geneva Park n"nt 4504.004

4489,4862

1t489.4660

4t4€t9.4115

-0.0202 ft.

-O.0545 ft.

-0.0135 ft.
5. Various BMs at

Jordan Rlver 4)o22t :F

Pumps
4489.9980

* See elevations of slx bench marks establlshed near the pum!1ng plant as listed.
beLow.

*4. usGs Gauging
Statlon &o22t 4492.NL*b. usg&c"s K4t Aoozzt 4494.L?ot6. 'dlest Doremus
Stone &+221 4493.26L

*7. Copper Bead on
Doremus Mon. 40o22r 4494.769

+8. East Doremus
Stone (buried)40"z?t {g.gL.gg?

*9. BCP Und.erground
Monument No. 5 &a4?t 449L,774 -0.0269 +*

10. BCP No. 2 40ol.zr 4J.86.?80
11. BCP No. 5 40"80f 4501.566
IP. BCF No. 4 4oo?nt 4501.988
I5. BCP No, 6 40"2lr 4499,?57
14. IIg (fordan

Narrows) 40o26, +4g4,Lss 44€9.3?L2

*'r Differenee between Jord.an River punps and BM H3 at Jord.an Narrovrs to apply
only when streteh of river from pumFs to narrows has no flovr in lt, 1.e.1
only when it acts as arm of Utah Lake.
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Durtng the nonth of April, I94?, levels v{ere run from USC&GS BIf K4I,the l'Iest Dorenus Stone and. the Doremus Lake Idonument to the Lake Gauge aithe punp house. Ttrls surrey ind.icated that in ord.er for. the gauge to be setproper'ly in accord.ance luith the compromise elevation as herelnbefore r:en-tioned, the zero of the gauge should be raised O.Zi ft.
Mr. David I. Garrlner has nade the verbal statement that on aDoroxi-

mately February 15, 1946, he raised this gauge O.bZ ft.
These figures are given in orC.er that the past record of gauge heights

on Utah Lake rnay be eortecteo so as to apply to the ar3a-capacity taule orthe lake rghi.ch 1t is assurned was surveyed. on compromise d.atura ano the areas
ancl capacity deterorined for elevatioas referring thereto.

Yours very truly,

Ed,. l[. lVatson
STATE ENGIN!]'ER

TtlC/nty

Enc: Copy of Letter.


